Subcellular distribution and activity of glucose transporter isoforms GLUT1 and GLUT4 transiently expressed in COS-7 cells.
In adipose and muscle cells, the glucose transporter isoform GLUT4 is mainly located in an intracellular, vesicular compartment from which it is translocated to the plasma membrane in response to insulin. In order to test the hypothesis that this preferential targeting of a glucose transporter to an intracellular storage site is conferred only by its primary sequence, we compared the subcellular distribution of the fat/muscle glucose transporter GLUT4 with that of the erythrocyte/brain-type glucose transporter GLUT1 after transient expression in COS-7 cells. Full-length cDNA was ligated into the expression vector pCMV that is driven by the cytomegalovirus promoter, and introduced into COS cells by the DEAE-dextran method. Cells were homogenized and fractionated by differential centrifugation to yield plasma membranes and a Golgi-enriched fraction of intracellular membranes (low-density microsomes). In these membrane fractions, the abundance of glucose transporters was assessed by immunoblotting with specific antibodies against GLUT1 and GLUT4, and their transport activity was assayed after solubilization and reconstitution into lecithin liposomes. Uptake rates of 2-deoxyglucose assayed in parallel samples were higher in cells expressing GLUT1 or GLUT4 as compared with control cells (transfection of pCMV without transporter cDNA). Reconstituted glucose transport activity in plasma membranes was about 5-fold higher after expression of GLUT1 and GLUT4 as compared with control cells. The relative amount of GLUT4 in the low-density microsomes as detected by reconstitution and immunoblotting exceeded that of the GLUT1, but was much lower than that observed in typical insulin-sensitive cells, e.g., rat fat cells or 3T3-L1 adipocytes. These data indicate that COS-7 cells transfected with glucose transporter cDNA express the active transport proteins and can be used for functional studies.